1 A dual validation approach to detect anthelmintic residues 2 in bovine liver over an extended concentration range 302 these concentrations the analyst should aim to achieve the lowest possible CV or <23 303 %.
304
CCα is the limit from which it can be decided that a sample is truly violative 305 with an error probability of α. In the case of a banned or unauthorised substance the 306 CCα is the lowest concentration level at which a method can discriminate with a 307 statistical certainty of 1-α whether the identified analyte is present. In the case of 308 substances with an established MRL, the CCα is the concentration above which it can 309 be decided with a statistical certainty of 1-α that the identified analyte content is truly 310 above the MRL. CCβ is the smallest content of the analyte that may be detected, 311 identified and/or quantified in a sample with an error probability of β. The β-error 312 should be less than or equal to 5%. In the case of banned or unauthorised substances,
313
CCβ is the lowest concentration at which a method is able to detect truly 314 contaminated samples with a statistical certainty of 1-β. In the case of substances 315 with an established MRL, CCβ is the concentration at which the method is able to 316 detect MRL concentrations with a statistical certainty of 1-β.
317
CCα and CCβ values for unapproved use level were calculated using the 318 intercept (value of the signal, y, where the concentration, x, is equal to zero) and the 319 standard error of the intercept (SEI) for a set of data with 6 replicates at 3 levels (1, 320 1.5 and 2 x unapproved use level). CCα is the concentration corresponding to the 321 intercept + 2.33 x the SEI, and CCβ is the concentration corresponding to the signal at 322 CCa + 1.64 x the SEI. CCα and CCβ for MRL level were calculated using the 323 calibration procedure for marker residues according to ISO 11843 for a set of data 324 with 6 replicates at 3 levels (0.5, 1.0 and 1.5 MRL In the initial phases of work, samples were extracted and purified using the procedure 383 developed by Kinsella et al. [17] . However, this approach was not suitable for 384 reliably detecting low concentrations of some residues. In order to improve 385 sensitivity for the low level method, the d-SPE step was scaled up by applying the full 386 ≈10 mL of extract to tubes containing C18 (0.5 g) + anh. MgSO4 (1.5 g), and
387 subsequent concentration of 6 mL purified extract to a low volume (0.25 mL). The 388 resulting increase in sensitivity (expressed as S/N) is highlighted in Fig. 1 
